Purpose To prospectively compare outcomes and processes of hospital-based early palliative care with standard care in surgical oncology patients (N = 152). Methods A randomized, mixed methods, longitudinal study evaluated the effectiveness of a hospital-based Pain and Palliative Care Service (PPCS). Interviews were conducted presurgically and at follow-up visits up to 1 year. Primary outcome measures included the Gracely Pain Intensity and Unpleasantness Scales and the Symptom Distress Scale. Qualitative interviews assessed social support, satisfaction with care, and communication with providers. Survival analysis methods explored factors related to treatment crossover and study discontinuation. Models for repeated measures within subjects over time explored treatment and covariate effects on patient-reported pain and symptom distress. Results None of the estimated differences achieved statistical significance; however, for those who remained on study for 12 months, the PPCS group performed better than their standard of care counterparts. Patients identified consistent communication, emotional support, and pain and symptom management as positive contributions delivered by the PPCS. Conclusions It is unclear whether lower pain perceptions despite greater symptom distress were clinically meaningful; however, when coupled with the patients' perceptions of their increased resources and alternatives for pain control, one begins to see the value of an integrated PPCS.
Introduction
Patients with advanced malignancies generally experience multiple symptoms related to cancer and cancer treatment. These symptoms may include, but are not limited to, (1) physical symptoms such as pain, nausea, dyspnea, and fatigue; (2) cognitive changes such as delirium, memory problems, and impaired concentration; (3) effective experiences such as anxiety and depression; and (4) spiritual distress such as grief and abandonment. Symptom severity is related to both the extent of the disease and the aggressiveness of the therapies including surgery, chemotherapy, radiotherapy, and biological therapies. There is an increasing expectation that the control of pain and other symptoms and the relief of suffering throughout the spectrum of the disease should be included in what health care has to offer [5] .
A clearly held tenant of palliative care is that it is an individual-centered approach concerned with more than the side effects of treatment or progressive disease burden. It focuses on both the quality of life remaining to patients and supporting their families and those close to them [16] . Patients with advanced malignancies require individualized complements of palliative care, where the emphasis extends beyond pain and basic symptom management to include the resolution of emotional, social, psychological, and spiritual problems, the provision of information, improved communication, and support for the family [18, 38] . In order to understand an individual's palliative care experience, studies must go beyond standardized measures of quality of life that impose narrowly defined conceptual models with domains that have been preselected and restrict a patient's choice of what constitutes their individual quality of life perceptions [4] .
Thorough and holistic assessments of patients' end-oflife needs are essential for providing optimal and compassionate palliative care; yet, the complexity of these needs for both patients and clinicians is poorly understood during end-of-life transitions [1] . Communication between interdisciplinary providers as well as between the providers and their patients and families is paramount in delivering optimal palliative care; yet, studies evaluating palliative care interventions often omit the quantity and quality of this communication. Mixed methods approaches that focus on unraveling the meaning of patients' varying experiences and perceptions hold promise in providing clinicians with guidance in how to approach the individualization of palliative care interventions [1, 41] .
Pain and palliative care outcomes
The quality of studies evaluating hospital-based palliative care teams has varied over time. A previous review of the literature regarding the efficacy of hospital palliative care teams revealed a lack of well-designed clinical research [18] . The nature of the palliative care interventions described in this review varied widely ranging from individual nurses with unspecified training to multi-professional teams. Outcomes of interest generally include pain, quality of life, patient satisfaction, symptom management, and service-related outcomes. However, comparisons across studies continue to be problematic because of the lack of consensus on palliative care outcome measurement tools [32] .
Despite small sample sizes and relatively high attrition rates, most studies have indicated a small positive effect of hospital-based teams [18] . Mazzocato et al. also identified many of the same outcome variables including pain, symptoms, depression, coping, family structure, and communication with health care professionals [27] . In a more recent randomized controlled trial (N = 322), patients with advanced cancer who received nurse led palliative care had higher quality of life and mood scores but did not experience improvements in symptom intensity or reduced hospital days [2] . Similarly, Ternel and colleagues [40] found that among patients with metastatic non-small cell lung cancer (N = 151), early palliative care resulted in significant improvements in both quality of life and mood. Neither of these two most recent studies explored the qualitative nature of the individuals' experiences beyond patient-reported measures.
This paper presents a longitudinal, multiphase, concurrent mixed methods study exploring the process and outcomes of an interdisciplinary palliative care consult team in a research intensive environment. The following three research questions were examined:
(1) Did a hospital-based pain and palliative care team intervention improve the process and outcomes related to pain and symptoms management in patients with advanced malignancies who were undergoing major surgical procedures in the National Cancer Institute (NCI) Surgery Branch protocols. (2) Was there a difference in the patient's perceived support regarding pain and symptom management for those patients who received early individualized, interdisciplinary symptom, and pain management from the PPCS versus patients who received standard protocol pain and symptom management? (3) Did patients (and family) who received early individualized, interdisciplinary symptom, and pain management from the Pain and Palliative Care Service (PPCS) differ in their level of satisfaction with care over time from patients (and family) who receive standard protocol pain and symptom management?
Methods

Study design
This was a randomized controlled multiphased, longitudinal, mixed methods trial of the National Institutes of Health (NIH), Clinical Center (CC), PPCS intervention compared to usual care for patients with advanced malignancies who were undergoing surgical procedures in NCI Surgery Branch clinical trials. The baseline sample for this study included 152 participants, 76 in the early palliative care arm and 76 in the standard care arm (Table 1) . Participants were randomized to receive either early palliative care beginning postoperatively or standard care. For the purposes of this study, standard pain and symptom management provided to the control group were considered to be good clinical practice, which at times included individual consultations such as nutrition, social work, spiritual ministry, recreation therapy, occupational therapy, physical therapy, and/or clinical psychiatry. If standard pain and symptom management were insufficient to meet the needs of a patient assigned to the usual care group, study participants were permitted to crossover to the treatment arm of the study at the clinical discretion of the attending physician.
The primary outcomes were patient-reported pain and symptom intensity. Secondary patient-reported outcome measures included mood, social support, and satisfaction with pain and symptom management. In addition to exploring quantitative outcome measures, our study used a concurrent mixed methods approach including open-ended qualitative questions in order to provide insight into patient and family member perceptions regarding palliative care delivery and communication with health care providers. The mixed methods approach used was concurrent in that quantitative and qualitative data were collected during a single-phase study with side-by-side comparison and integration of both sets of data as appropriate [6] [7] [8] . Our intent with this concurrent design was to more thoroughly understand each patient's experience through objective and subjective measures.
Patient registration and treatment randomization
The study was approved by the NCI Institutional Review Board (IRB). Once written consent was obtained, patients were randomized to the standard care (control) or early palliative care (treatment) group. Patients assigned to the treatment group received a medical order for a consult with the PPCS. Face-to-face interviews were conducted prior to surgery, within the first 24 h postoperatively, and during follow-up staging visits at 4-6 weeks, 3, 6, 9, and 12 months. All interviews were conducted in an outpatient clinic setting with the exception of the preoperative interview that was conducted on the surgical oncology patient care unit and the 24 h postoperative interview that was conducted in the intensive care unit (ICU). Pain and symptom outcomes, the primary outcomes, were assessed at all time intervals. Secondary outcomes were assessed less frequently with mood assessed at baseline, 6 and 12 months.
Social support and open-ended qualitative questions regarding satisfaction with pain and symptom management were included at 6 weeks, 6 months, and 12 months.
Hospital-based pain and palliative care team
The PPCS is a consult team available to all patients who are actively participating in research studies throughout the NIH, CC. There are over 6,000 patient visits per year made by this team. The patients are seen as inpatients as well as in an outpatient clinic setting. The team was established in August of 2000 and at the time of the study had two full time attending physicians, three nurse practitioners, a nurse thanatologist (member of the team who specialized in the psychosocial and emotional aspects of death and dying), and one physician fellow in Hospice and Palliative medicine. The extended team included spiritual ministry, social work, recreation therapy, counseling, nutrition, acupuncture, acupressure, massage, reiki, rehabilitation medicine. Each consult included a full assessment of pain and other symptoms, what treatments had been implemented, and what were the most bothersome and disruptive to the patient. The consult covered not only physical symptoms, but emotional and spiritual distress. The patient was usually offered varied modalities of treatment, pharmacologic as well as complementary therapies. The philosophy of the team was to provide comfort care for symptom burden earlier in the disease process to improve quality of life.
Outcome and process measures
Process and outcomes of the PPCS were evaluated through face-to-face patient and family interviews using a series measures including (1) APACHE II (severity of illness); (2) Gracely Pain Scale (pain intensity and unpleasantness); (3) Symptom Distress Scale (symptom burden); and (4) Center for Epidemiologic Studies Depression Scale (mood/depression). Social support, satisfaction with care, and perceptions of communication with health care providers were evaluated using concurrent open-ended, qualitative questions. The Acute Physiology and Chronic Health Evaluation (APACHE II) score provided a measure of severity of illness using physiologic parameters collected after admission to the intensive care unit and was included to verify that there were no significant differences in postoperative acuity between the treatment and control groups [9, 23, 30] .
Pain intensity and unpleasantness were measured using the Gracely Pain Scales (GPS). The GPS is designed to measure the intensity and unpleasantness of the individual's pain sensation with the aid of verbal pain descriptors. The 13 multiple verbal descriptors cover the entire pain range, minimizing floor, and ceiling effects [12] . Scoring involves locating each of the 13 verbal descriptors along a visual analog scale (VAS) from 0 to 20. The location along the VAS for a descriptor is used as the numerical score for that descriptor. The patient's score is determined by the descriptor that they choose as best representing their perceived pain intensity or unpleasantness severity. The VAS creates a ratio scale for the descriptors, as the minimum VAS score is 0. The psychometric properties of the scales, assessed using ratio scaling techniques, have indicated that the scores assigned to the descriptors demonstrate good internal consistency, reliability, and objectivity [11, 13, 26, 28] .
The Symptoms Distress Scale (SDS) is a validated, 13-item self-report Likert scale measure used to measure the degree of distress associated with 11 symptoms: nausea, appetite change, insomnia, pain, fatigue, bowel changes, concentration, appearance, worry, breathing, and cough [21, 29, 33, 35, 36, 39] . Higher scores indicate a greater degree of symptom distress. A score of one represents normal or no distress for a given symptom, while a score of five represents experiencing the symptom almost constantly.
The Center for Epidemiologic Studies Depression Scale (CES-D) is a 20-item well-validated measure to assess current frequency of depressive symptoms, with an emphasis on depressed affect or mood, and was originally intended for use with cross-sectional samples in survey research [34, 37] .
Improving overall patient and family satisfaction is an essential outcome of pain and palliative care. Communication, information giving, and practical support, between patients, their families, and health care providers all have a major effect on pain and symptom relief as well as on their overall quality of life [17] . Qualitative, open-ended questions were designed to provide insight into individual patient and family experiences regarding issues in care delivery, communication, social support, and overall patient satisfaction. Open-ended questions included the following: A broad definition of social support refers to the functional content of relationships [20] . Our study focused on the individual's self-report of perceived and enacted social support as it related to their illness and pain/symptom management Perceived social support is operationalized as the ''cognitive appraisal of being reliably connected to others.'' Perceived social support differs from being socially embedded in that measures of perceived social support do not quantify either the number of social supporters or the amount of social contact [3, 43] .
There are a number of validated instruments for the measurement of social support in other patient populations [15, 19] . However, due to the length of these instruments, the response burden to participants in this study was deemed to be too great. To minimize respondent burden and to provide patients with the opportunity to identify their sources of support and their level of satisfaction in their own words, the variables of social support and satisfaction with care were added as part of a semi-structures qualitative questionnaire.
Statistical analysis
Quantitative analysis
Analysis Groups: Patients assigned to pain and palliative care began their treatment experience immediately after randomization. Patients in the usual care group who crossed over did not have this support from the onset of the study or postoperative period, a very critical and influential time in the treatment and disease trajectory. Thus, we considered two groups of patients: those receiving pain and palliative care from the beginning of the study and those who did not. This is essentially an intent-to-treat analysis. Summary statistics were used to describe the two groups at the preoperative and 24-h postoperative time points. Number of patients, mean, standard deviation, median, minimum, and maximum were used to summarize distributions of the continuous measures; counts and percentages were used for categorical measures. Calculations were performed using SAS v9.2.
Cox proportional hazards models with time-varying covariates were used to explore factors related to time on usual care treatment until crossover, and time on study until discontinuation. These models incorporate changes in the predictor variables that accompany change in the outcome variable. For crossover among the usual care patients, predictors used were postoperative APACHE II, CES-D at baseline, and time-varying pain intensity, pain unpleasantness, and SDS scores. For study discontinuation, the same set of scores plus treatment group and time-varying crossover status were included. The SAS PHREG (proportional hazards regression) procedure was used to fit the model.
Linear mixed models for repeated measures were used to explore treatment effects over time on pain intensity, pain unpleasantness, and symptom distress. These models included a random effect for patient (measurements within the same patient are a dependent cluster), and fixed effects for assigned treatment, linear and quadratic time (assessment 1 through 7), postoperative APACHE II symptom severity score, and time-varying CES-D score (carried forward from baseline until the 6-month assessment and then from 6 months until the 12-month assessment). Interaction terms for time by treatment for CES-D score and APACHE II were included. A dropout pattern mixture was added to the model to mitigate potential bias in the estimates obtained from the mixed model attributable to self-selected study discontinuation. For the dropout pattern, three groups of discontinuers were identified, they are as follows: those dropping out for any reason prior to the 3-month assessment, those dropping out after the 3-month assessment but before the 12-month assessment, and those who completed the entire 12 months on study. The completers were considered the reference group for modeling purposes. A fixed effect and interaction terms for dropout group by all other aforementioned terms in the model (assigned treatment, linear and quadratic time, postoperative APACHE II score, time-varying CES-D score, plus interaction terms for time by treatment, time by CES-D score, and time by APACHE II) were included in the model. This allowed the unique effects for each dropout group to be estimated. For example, the main effect of the APACHE II score on the outcome variable is the effect for the reference group, the completers. The interaction of the categorical dropout group variable with the APACHE II term would produce estimates of (1) the differential effect of APACHE II for those dropping out before 3 months compared with completers, and (2) the differential effect of dropping out at 3-9 months compared with completers. The SAS MIXED procedure was used to fit the model.
Qualitative analysis
Transcript-based analysis of the data is considered to be the most rigorous choice for analyzing the information generated during the focus groups [24] . The general analysis plan included identify the major themes, considering the choice and meaning of the words used to describe each individual's experience, and considering the context and consistency of individual responses. To maximize validity, all transcripts were analyzed by an independent blinded reviewer (CM-D) followed by independent reviews by the principal investigator (GW) as well as a member of the palliative care team (KB). The thematic areas were then verified through a joint meeting, and consensus was met between all three reviewers. Qualitative computer analysis using NVivo 7 provided an additional tool to index and cross-reference participant responses. Using the computer program to locate coded sections of the transcript is called searching and is considered the most powerful advantage of applying a software package [31] .
Results
The baseline sample for this study included 152 participants (76 in the early palliative care arm and 76 in the standard care arm). By the 3-month assessment, 107 participants (70.4%) remained on study (54 pain and palliative care; 53 standard of care), and by 12 months, 50 participants (32.9%) remained on study (22 pain and palliative care, 28 standard of care). Patients came off-study due to death or progression in disease, making them no longer eligible for the surgical oncology clinical trial they were enrolled in at the time of inclusion into this study. The randomization was successful at balancing the two groups in that there were no significant differences in demographic and self-reported measures between the two groups at baseline (Tables 1, 2 ).
Crossover from standard of care to pain and palliative care
If standard pain and symptom management were insufficient to meet the needs of a patient assigned to the standard Qual Life Res (2012) 21:405-415 409 of care group, study participants were permitted to crossover to the treatment arm of the study at the clinical discretion of the attending physician. Fifteen patients crossed over during the study, 1 by 24 h postop, 7 by 4-6 weeks, 3 by 3 months, and 4 by 6 months. A proportional hazards model was used to assess predictors of the risk of crossover. Table 3 shows that baseline CES-D was a significant predictor, where a higher CES-D score multiplied the crossover risk by 1.116 per point. Pain unpleasantness was also a significant predictor of crossover; a higher Gracely Pain Unpleasantness scale score multiplied the crossover risk by 1.365 per point. Diagnostic tests indicated that the predictors conformed to the proportional hazards assumption.
Discontinuation from the study
We used a proportional hazards model to assess predictors of the risk of study discontinuation for any reason. Table 4 shows that crossover patients were likely to come off the study after switching treatment; the risk of discontinuation for crossover patients was over 2 times the risk of patients who remained in the standard of care group. Time-dependent CES-D (most recent score) was a significant predictor, multiplying the off-study risk by 0.96 per point. Symptom distress was also a significant predictor of discontinuation, a higher SDS score multiplied the off-study risk by 1.067. Diagnostic tests indicated that the predictors conformed to the proportional hazards assumption.
Analysis of scales
For the three scales, the patterns of mean scores over time by treatment group all suggest a quadratic function for time, as shown in Fig. 1 . Thus, a quadratic function was fit to the data using a linear mixed model with a random effect for patient. These models also included fixed effects for assigned treatment group, preop baseline scale score, linear and quadratic time, time-varying CES-D score, and APACHE II score. Interaction terms for time by treatment, CES-D by treatment, and APACHE II score by treatment were included. A dropout pattern mixture was added to the model to account for potential bias attributable to selfselected study discontinuation. For the dropout pattern, three groups of discontinuers (for any reason) were identified, they are as follows: those discontinuing prior to the 3-month assessment (n = 45: pain and palliative care = 22, standard of care = 23), those discontinuing after the 3-month assessment but before the 12-month assessment (n = 57: pain and palliative care = 32, standard of care = 25), and those who completed the entire 12 months on study (n = 50: pain and palliative care = 22, standard of care = 28). A fixed effect for dropout group and interaction terms for dropout group with all other model terms were included in the model. Table 5 shows the contrasts in the adjusted means for the 3 scales at each measurement time for standard of care versus pain and palliative care by dropout groups, evaluated at the median baseline value for each scale, median CES-D, and median APACHE II scores. None of the estimated differences achieved statistical significance, although the study was not powered to detect more than what might be considered clinically meaningful differences. For the completers, the pain and palliative care group performs better at the end of the study versus their standard of care counterparts. The pattern of standard of care to pain and palliative care differences is not the same for the 3-9 month discontinuers compared with study completers. Beyond exploring the quantitative differences between groups based on the results of patient-reported outcomes, in order to evaluate their individual physiologic and emotional experiences, participants in the early palliative care group were concurrently asked at 6 weeks, 6 months, and 12 months ''Can you describe how the Pain and Palliative Care Team has or has not provided you with support as you progress through your protocol treatment both while you're here and when you return home?.'' Three major themes emerged during thematic analysis of verbatim transcripts: (1) consistent communication to individualize care; (2) emotional support and ''being there;'' and (3) assistance with pain and symptom management (Table 6 ). Consistent communication was described in terms of the team as a whole and their focus on individualizing patients' pain and comfort needs. When describing emotional support or ''being there'' participants emphasized the support and reassurance they felt knowing the Pain and Palliative Care Team was available across time. They saw team members as their advocates. Additionally, participants described positive personal experiences when it came to describing the team's comprehensive and integrative management of their pain and symptoms both while at the NIH Clinical Center and once they went home.
Social support
Participants were asked ''Who (or what) provides your strongest source of support to cope with your illness and ''The team was great, I mean they came in every day and at first it was kind of hard to answer their questions about the level of pain but they worked very hard to try to find the right combination of medicines and once they came up with a suggestion they were put into effect right away, which I was surprised. And once we got the right combination everything progressed very quickly, I got well much faster and was home within just a few days then.''-female, age 45, mesothelioma ''Actually just, I mean just having somebody talk to you about alternatives, not just medicine but alternatives to things like that, knowing that the group was there and that they cared enough to follow up with you and come and check with you and stuff like that, so if I had a problem I could call somebody.''-male, age 49, mucinous adenocarcinoma (2) Emotional support or ''being there'' ''Well, they've never not been there for me, they're always a phone call away. I have the business card right here.''-male age 44, melanoma ''Helps to manage pain. Dr. B. is available to adjust the treatment even at home. The worked with me until the neurontin kicked in.''-male, age 50, adenocarcinoma ''They're around to help you modify your routine to avoid symptoms. I've never needed to call them.''-male, age 48, mesothelioma (3) Assistance with pain and symptom management ''They definitely supported me, it was really impressive I guess in the hospital to have members of the team check on me and sometimes in fact the whole team there at one time, which was impressive, but I just feel like as I said in answer to one of the other questions, that my experience here has been that they've been very concerned with the control of the pain as opposed to just saying here's some medication, there's been a lot of concern about is it working to make me as comfortable as possible.''-female, age 50, ocular melanoma ''I have used them when I've returned home. Again, you know anxiety and insomnia which isn't necessarily related to my pain and all. But certainly waking up and the music helped me relax and get back to sleep, I have used and it really was helpful to me.''-female, age 45, colon cancer ''During the time I was here during the surgery I was having a problem and they sent in an acupuncturist to try and relieve some of the discomfort I was having and they were visiting on a regular basis and based on the visits they will make more.''-male, age 62, mesothelioma ''Well today she gave us a phone number, and I guess I didn't know before that I could call and talk to them. And I'd say my main concern has been the fact that I'm so tired all the time. And she talked to me about''-female, age 62, ocular melanoma related symptoms when you are at home?'' at baseline, 4-6 weeks, and 6 months. Response options were partner/ spouse, family member, friend, health professional, religious affiliation, and other with respondents able to select more than one source. Analyses included a count of the number of 5 options selected with ''other'' not included in the count. When the mean number of sources of support were compared, there was no difference between early palliative care and standard care groups at baseline (2.1 vs. 2.2, t = 0.64, P = .53) or at 6 months (means 1.8 and 1.9, respectively, t = 0.22, P = .83). However, there was a difference at 4-6 weeks with the mean number for the early palliative care group greater than the mean number for the standard group (2.1 vs. 1.5; t = 2.50, P = .014). At 4-6 weeks and again at 6 months, participants also were asked ''Who (or what) provides your strongest source of support to cope with your illness and related symptoms when you are at the NIH Clinical Center?'' The same response options were available and participants could check more than one source. There was no difference in the distributions of the number of sources identified between the early palliative care and standard care groups at either time.
As with the pain and symptom outcomes, we concurrently conducted a thematic analysis of verbatim transcripts for answers provided when participants in the early palliative care group were asked ''Do you feel that you are more likely or less likely to complete the protocol (refers to primary clinical trial) knowing that the Pain Team and the Cancer team are working together? Can you put into words your sense of security?'' Contrary to the quantitative measures of social support, which showed no difference except at 4-6 weeks between the participants receiving palliative care and those who did not, participants described their sense of support in terms of reassurance knowing that the Pain and Palliative Care Service was available and competent to provide care specifically focused on their physical and emotional comfort.
I would say probably more likely, I fully intend to go through the whole five years, I have no doubts that I would not do that just because I think it's a good program and I'm very pleased with the care that I'm getting and appreciative that I am going to be followed so closely for 5 years. And that if anything should happen, that I would need more surgery or anything, that I know first of all I would be getting first rate medical care and then care as far as emotionally. But pain is a big part of this protocol, I mean it's a very painful surgery to go through and I know that it certainly made it a lot easier to get through the protocol because of the pain team's involvement. The majority of respondents described the cohesive nature between the primary clinical research team and the Pain and Palliative Care Team.
More likely (referring to completing the study protocol). I think they have a good relation between all the different groups. More certain (referring to completing the study protocol) that they are because I guess as a group I feel that they all get together and they talk about things and decide things about how to handle it.
Discussion
As illustrated in these study results, the Pain and Palliative Care Service serves multiple clients (health care providers, investigators, patients, family members) while impacting the overall clinical care delivery system. There is evidence that patients and family often have conflicting expectations. These conflicting expectations are further compounded in when patients are enrolled in a clinical trial such as those in our study. Palliative care teams find negotiation critical in effective relationships between providers and patients. In order to optimize patient and family decision making, the overall goals of care must be defined [25] . For many patients and caregivers, it is the way they receive information that allows them to accept and act on it. Information received in a supportive way is experienced as a contribution to their overall well-being [10] . This sense of actively participating in dialogs regarding their symptom burden was evident in the perspectives the patients shared regarding the importance of communicating with the team, knowing the team was there for them and understanding that alternatives existed for optimizing their comfort in an individualized way.
It is unclear whether the lower pain intensity and unpleasantness scores (despite their greater symptom distress) for patients who remained on study through the 12 months were clinically meaningful when observed in isolation; however, when coupled with the patient's perceptions that they had alternatives and resources for pain control both while they were at the clinical center and while they were at home because of their access to the pain and palliative care service, one begins to see the value that having ongoing care provided by integrated teams such as these may have.
Similar to Arnold's [1] findings, our participants seemed to place emphasis on psychosocial and emotional needs in addition to their physiological needs when asked to describe the type and quality of their support both at home and when they were at the NIH Clinical Center. Arnold further explained that this focus on social relationships supports ''belongingness'' as a requisite human need that can increase at the end of life. Exploring how palliative care teams can optimize this need for belongingness through patients' and families' perspectives becomes particularly critical.
Conclusions
This study further supports the premise that palliative studies that use qualitative methods as an integral component of their design have shown that interpretation of data may be greatly facilitated because this triangulation of methods allows clinician researchers to explore both the process and the outcomes of overall care [14] . Palliative care research designs should continue to strive to embrace the same philosophies as the practice of palliative care: respect for patient autonomy, open awareness, holism, mutual respect, and collaboration [22, 42] . Mixed methods approaches that explore the patient and family experience by combining validated patient-reported outcome measures with open-ended qualitative methods offer the best hope for evaluating a full picture of palliative care outcomes from patient and family perspectives. These methods also provide a way for interdisciplinary integrative palliative care teams to explore the process and outcomes of their interventions and truly understand their patients' and families' experiences as they transition through to the end of life.
